Abstract-Prior research argues that alignment between business and information systems (IS) strategies enhances organizational performance. However, factors affecting alignment have received relatively little empirical attention. Moreover, IS strategic alignment is assumed to facilitate the performance of all organizations, regardless of type or business strategy. By using two studies of business firms and academic institutions, this paper: 1) develops and tests a model relating alignment, its antecedents, and its consequences and 2) examines differences in these relationships across organizational types and strategies. Findings indicate that alignment depends on shared domain knowledge and prior IS success, and also support the expected positive impact of alignment on organizational performance. Differences across Prospector, Analyzer, and Defender business strategies are examined. A key research contribution is the empirical demonstration that the importance of alignment, as well as the mechanisms used to attain alignment, vary by business strategy and industry. In past alignment studies, controlling for industry has not been uncommon. The findings suggest that future research studies should also control for business strategy. The article also empirically demonstrates that past implementation success influences alignment. In addition, it highlights the influence of a process variable, strategic planning, on the development of shared knowledge and, consequently, on alignment. This paper examines strategic issues related to the management of technology. Data from multiple surveys are used to test the extent to which strategic planning, shared business-IS knowledge, prior IS success, and other variables consistently enhance IS alignment. The study also provides empirical support for the popular argument that IS alignment improves organizational performance. It extends the current literature by examining the extent to which these findings hold across firm strategies and industries. The authors argue that not all firms are equally well served by allocating scarce resources to improve IS alignment. Index Terms-Academic institutions, antecedents of alignment, business strategy, information systems strategy, organizational characteristics, organizational performance, strategic alignment.
"applying information technology (IT) in an appropriate and timely way and in harmony with business strategies, goals, and needs" [42, p. 109] .
Few today would question the importance of strategic IS alignment (hereafter called alignment) [11] , [16] , [20] , [31] . However, as noted by several authors (e.g., [9] , [43] , and [55] ), there has been little theory-based empirical research on the relative importance of the factors affecting it. Therefore, the first specific objective of this paper is to provide additional empirical insight into the factors affecting alignment. To pursue this objective, a theoretical model of the performance impacts of alignment and its antecedent factors is developed and empirically tested. The second objective of this paper is to provide insights into the differences between business firms and academic institutions, and across business strategies, in the impacts of alignment and the factors affecting it. This is important due to a common implicit assumption that alignment is universally important, across all organizations and business strategies, although a recent study [56] questions this assumption.
By pursuing these objectives, this paper makes important contributions to research and practice. First, it provides additional empirical analyses that are needed to demonstrate the relative importance of various factors and processes in achieving alignment. It presents a comprehensive quantitative assessment of major antecedents of alignment. Second, it explores empirically whether all firms benefit equally from IS alignment. The study demonstrates that the type of firm (public or private), industry, and firm strategy all influence the extent to which alignment matters.
The paper draws upon a substantial body of prior research to develop the theoretical model, as elaborated upon later. Empirically, the paper is based on data from two survey-based studies of business firms [56] and academic institutions [57] . However, it differs significantly from both those papers. One important difference from these prior studies relates to our second research objective: unlike Sabherwal and Chan [56] and Sabherwal and Kirs [57] , this paper empirically examines how the effect of antecedent factors on alignment, as well as the effect of alignment on performance, varies across different industries and for different business strategies.
Sabherwal and Chan [56] examined strategic IS alignment as the lack of deviation of a firm's actual IS strategy from the theoretically identified ideal profiles of IS strategy variables appropriate for the firm's business strategy, which was assessed using Miles and Snow's [46] popular typology of Defender, Analyzer, and Prospector strategies. Sabherwal and Chan [56] focused on alignment's implications for firm performance, but did not examine the antecedents of alignment. This paper extends their use 0018 This paper also differs from Sabherwal and Kirs [57] in several ways. Whereas Sabherwal and Kirs focused on the alignment between critical success factors 1 and IT capability, this paper examines the alignment between business strategy and IS strategy. Business strategy is related to, but different from, critical success factors, and IS strategy is related to, but different from, IT capability. Also, whereas Sabherwal and Kirs [57] examined alignment using a data-driven, nontheoretical approach, this paper employs the theory-based, deductive approach used by Sabherwal and Chan. Moreover, it extends Sabherwal and Kirs' use of the data by examining the effects of a more comprehensive set of factors on alignment.
The theoretical model is described in the next section. The subsequent section provides an overview of the data collection and analyses. This is followed by a presentation of the paper's key findings. Next, the implications of these findings and directions for future research are articulated. We close by highlighting this paper's contributions.
II. THEORETICAL MODEL
Several possible antecedents of alignment have been empirically examined before, as summarized in Table I . This paper examines the effects of five factors, four of which-shared domain knowledge, planning sophistication, prior IS success, and environmental uncertainty-are directly based on prior empirical research on alignment. The effect of the fifth factor-organization size-on alignment between business and IS strategies 1 Critical success factors are defined as the limited number of areas in which success is needed to ensure organizational performance [57] . has not, to the best of our knowledge, been empirically examined, although several authors [1] , [10] , [21] , [27] , [40] have mentioned it as a possible antecedent. Our selection of these five antecedent factors is a result of their prior discussion in the literature, as well as the nature of data available from the Sabherwal and Chan [56] and Sabherwal and Kirs [57] studies.
In addition to the factors affecting alignment between business and IS strategies, the theoretical model includes the effects of alignment on organizational performance, which has previously been discussed by several authors [4] , [9] , [11] , [16] , [20] , [29] , [34] , [42] , [43] , [55] , [67] . Fig. 1 presents the theoretical model which is based on prior empirical studies and theoretical arguments.
Although the theoretical model is consistent with prior research on alignment between business and IS strategies, it is important to note some departures from the prior literature. First, this paper extends the current literature by explicitly examining the extent to which the results related to this theoretical model hold across firm strategies and industries. We explore the extent to which previous findings can be confirmed empirically and provide insights into why previously reported findings may have appeared contradictory. Second, in examining these relationships, this paper tests an integrated model-including the effects of antecedents on alignment as well as the effect of alignment on organizational performance-unlike most of the prior literature, which has either examined the performance effects of alignment or the antecedents of alignment. Third, as Table I indicates, the use of the five antecedent factors represents a more comprehensive assessment of the factors affecting alignment between business strategy and IS strategy than previously conducted in a theory-based empirical study. 2 Finally, this paper employs a theory-based view of alignment, instead of asking informants to simply indicate whether business strategy and IS strategy are aligned.
The rest of the theoretical development is organized as follows. The first five subsections examine the effects of the five antecedent factors-shared domain knowledge, planning sophistication, prior IS success, organizational size, and environmental uncertainty-on alignment. The sixth subsection examines the effect of alignment on organizational performance. The last subsection examines the differences across business strategies.
A. Shared Knowledge Between Business and IS Executives
Research on strategic IS planning [32] , [61] , [66] highlights the importance of the top managers' and IS managers' knowledge of IT and business strategy. When business and IS executives are knowledgeable about the business and IT, they are more likely to develop shared understanding and vision [20] , and achieve improved linkages between objectives and actions [55] . Vitale et al. [67] demonstrate that top managers' lack of knowledge of IT inhibits alignment, while Luftman and Brier [42] discuss how IS executives' understanding of business issues enables alignment. Sambamurthy and Zmud [58] and Bassellier et al. [3] emphasize the importance of business executives' familiarity with IS, technologies, and their potential business impacts. IT-knowledgeable top managers are likely to participate more fully in IS planning and show greater support for IS [32] , [37] ; this in turn fosters alignment [42] .
Consistent with these arguments, Reich and Benbasat [55, p. 86 ] found shared domain knowledge, which they define as "the ability of IT and business executives, at a deep level, to understand and be able to participate in the other's key processes and to respect each other's unique contribution and challenges," to facilitate short-term and long-term alignment. This highlights the importance for managers of common goals, common experiences, common vocabulary and even common, overlapping education.
Hypothesis 1:
Shared knowledge between business and IS executives is positively related to alignment.
B. Strategic Planning Processes
Since the 1970s, the literature on strategic systems has highlighted the importance of sophisticated (i.e., well-defined and comprehensive) strategic planning processes [31] . Raghunathan and Raghunathan [51, p. 126] argue that planning ("the discipline and vision to foresee problems and opportunities within a turbulent and complex environment,") is one of the most important IS management issues; it is frequently ranked by IS practitioners among the top ten key issues. Sophisticated business planning and IS planning processes bring business and IS executives together repeatedly in an attempt to manage technology-related opportunities and challenges. This ongoing communication helps to improve IS alignment.
Lederer and Mendelow [37] , Vitale et al. [67] , and Wang and Tai [68] have argued that IS strategy cannot be aligned to the business strategy when the organization lacks a formal planning process and the business strategy is ambiguously defined. Luftman and Brier [42] also found clearly defined business goals and visions to facilitate alignment. Other researchers have explored how planning processes promote shared knowledge and alignment between IS and business strategy [9] , [10] , [48] . Thus, prior research suggests that managers need sophisticated strategic planning processes in order to facilitate alignment. In the current study, we test to see if this is always the case.
Hypothesis 2:
Planning sophistication is positively related to alignment.
C. IS Department Track Record
Past implementation failures, that is previous IS projects that were not perceived to have been successful, influence top management's ongoing perceptions of IT [44] . Martins and Kambil [44] argue that how managers view new or future strategic IS opportunities is affected by their looking back at experiences with past ones. As a result of past system failures, IS may lose credibility with top management and end-users [38] , [43] . Alternatively, successful IT implementation may improve the relationship between IT and other functional areas [7] , [44] . IS colleagues who are perceived to be competent are more likely to be trusted and consulted early in decision-making processes. As a result, they are more likely to be aware of new business developments and to act in accordance with current and emerging business needs.
Luftman and Brier [42] found that the IS group's track record, i.e., its ability to meet its previous commitments, facilitated alignment. Reich and Benbasat [55] also found prior IS project success to facilitate short-term alignment. Thus, prior IS success is another important predictor of current levels of alignment. This suggests that past credibility gaps cannot be ignored by managers but must be addressed as a high priority. Using new successes to improve its track record should enable the IS organization to better align itself, as a trusted partner, with the rest of the organization.
Hypothesis 3: Prior IS success is positively related to alignment.
D. Organizational Size
Organizational size (commonly measured in terms of employees and revenues) affects alignment partly through its influence on IT governance [10] , [40] . Small and medium-sized firms tend to be structured around functions, e.g., IS, accounting, or marketing, and use centralized structures to coordinate subunits [1] , [21] . This central coordination generally limits the need for other explicit mechanisms to promote functional alignment, and the negative impact of lack of alignment. Large firms, however, tend to create divisions along product lines and use decentralized governance structures to coordinate divisional activities [23] . This makes task-level coordination more difficult and thereby accentuates the need for explicit mechanisms to promote strategic alignment [1] . Hence, the larger the organization, the more commonly do managers introduce formal processes and structures to ensure alignment [27] .
Also, large firms generally have more organizational slack that managers can use to invest in aligning business and IS strategies [16] . They have the resources to focus more wealth on identifying and implementing technologies that support business strategy. Therefore, although the centralized structures of smaller firms provide some inherent advantages with respect to alignment, overall, because of slack and managerial action, we expect size and alignment to be positively related. In this study, we examine the extent to which this hypothesis is supported across different industries and firm strategies.
Hypothesis 4: Organizational size is positively related to alignment.
E. Environmental Uncertainty
Alignment is also influenced by factors beyond the organization's control. Previous IS strategy research considers uncertainty in the environment to predict strategic IS use [4] , [10] , [64] , [66] . Environmental uncertainty-involving the degree of change and instability in the firm's environment, and the usefulness of data related to the current state of the environment, potential impact of developments, and strategic options available [41] -increases the need for information processing [17] , [23] and the importance of the firm's information systems.
IT can enable organizations in uncertain environments to acquire, store, process and use information. Organizations respond to uncertainty by using IT to increase their information-processing capabilities and create electronic ties with customers and suppliers [39] . Managers in organizations in turbulent environments are, therefore, expected to invest more fully in IT and to place greater reliance on IT. It is expected that they will increase the attention given to the alignment of IT and business strategies [26] , [32] .
Hypothesis 5: Environmental uncertainty is positively related to alignment.
F. Effect of Alignment on Organizational Performance
Alignment implies a shared vision of, commitment to, and plan for addressing, areas considered critical to success [56] . The last hypothesis tests the common belief that alignment is related to organizational performance [11] , [18] , [30] , [35] , [38] . Here, performance refers to effectiveness or success relative to the competition [11] .
Lederer and Mendelow [38, p. 526] argue that alignment between IS and firm strategic plans should increase a firm's ability "to realize its goals and objectives." When executives value and understand the importance of each other's contributions, communicate regularly and move toward shared goals, they are likely to experience improved managerial outcomes. These arguments suggest that alignment leads to more focused and strategic use of IS and, consequently, improved performance [50] , [60] . Although it is commonly assumed that this hypothesis is true, it is included here so that we may explicitly examine the empirical support for this statement across multiple industries and firms.
Hypothesis 6: Alignment is positively related to organizational performance.
G. Differences Across Business Strategies
As mentioned earlier, Fig. 1 summarizes the theoretical model, including the above hypotheses. An important research objective pursued in this paper is to understand whether this model applies equally well across different types of industries, organizations and strategies [49] , [52] . Here, our thinking is that the firm context (e.g., the extent to which an industry is information-intensive and the extent to which IT is regarded as a strategic resource) can influence the importance of relationships in the research model (e.g., the importance of IS alignment for overall firm performance) [25] . Similarly, the importance of IS alignment can vary depending on the firm's competitive strategy [56] . The differences across organizations were examined in this research by focusing on business firms in one study and on academic institutions in the other. The differences across business strategies were examined using Miles and Snow's [46] typology of Defender, Prospector, and Analyzer 3 business strategies. Although other business strategy measurement approaches have been examined in the IS literature, e.g., [11] , the Miles and Snow typology is perhaps the most commonly used and the best understood [71] . To maximize the value and understanding of our research findings, we employ it in this paper also.
Organizations pursuing the Defender business strategy concentrate on a stable and predictable but narrow niche in their industries by offering high quality but standard products or services at low prices. Emphasizing operational efficiency and economies of scale, these organizations generally employ a mechanistic organization structure. Being the most stable of the three kinds of organizations, they do not tend to search outside their domain for new opportunities, and rarely make major adjustments in their structure or technology.
Prospectors are quite different. They continuously seek new product/market opportunities, and are the creators of change in their market. Emphasizing innovativeness, they function in a broad and dynamic domain, and employ an organic organization structure. However, their concern with flexibility and innovativeness often results in control and operational efficiency being compromised.
Finally, organizations pursuing the Analyzer business strategy share some characteristics with organizations pursuing each of the other two strategies. Analyzer organizations maintain a stable domain of core products, while seeking new product/market opportunities. They rarely initiate new products, but often follow the Prospector by quickly introducing competitive, and possibly better, products. To simultaneously address the conflicting demands of efficiency and innovation, these organizations generally employ a matrix organization structure, and a dual technological core with stable and flexible components.
The more stable nature of the Defender would make it easier to achieve alignment as compared to Prospectors. Alignment between business and IS strategies might, therefore, provide less advantage to organizations pursuing a Defender strategy, as compared to organizations pursuing Analyzer or Prospector strategies. However, no formal hypotheses were proposed due to the paucity of prior literature concerning the nature of possible relationships between business strategies and alignment.
Our use of Miles and Snow's [46] typology of business strategies was influenced by two important considerations. First, as mentioned earlier, this typology of business strategies is widely accepted in the business strategy and IS literature. This is reflected in the fact that Zahra and Pierce [71] examined 17 empirical investigations of Miles and Snow's business strategies, and several additional publications have further examined this typology since Zahra and Pierce's survey [19] , [26] , [33] , [56] . Second, consistent with Sabherwal and Chan [56] , the typology provides a theoretical base for our empirical assessment of alignment between business strategy and IS strategy.
III. EMPIRICAL DATA
We use data from two empirical studies, including three separate surveys, to test the theoretical model in several independent settings. Study 1 focused on business firms in four industries, while Study 2 focused on very different (public and private academic) institutions. Each research instrument was developed through rigorous pretesting and revision. Table II provides survey respondents' characteristics. Table III presents characteristics of the organizations studied. Appendix A provides the measures used in the two studies. 
A. Study 1: Business Firms
Study 1 used data presented in Sabherwal and Chan [56] examining links between alignment and firm performance. The current paper extends this study significantly by examining antecedents to alignment and firm performance. This dataset included two rounds of surveying (hereafter referred to as Studies 1a and 1b) examining firms listed in Dun & Bradstreet directories in insurance, banking, pharmaceutical, and auto parts industries in the United States and Canada. For the first survey, an introductory letter and follow-up call to the CEO explained the purpose of the study and elicited participation. CEO's were then mailed four questionnaires that examined business strategy, IS strategy, business performance and IS performance. Due to the somewhat modest response rate (19%) to the first survey, which required the Chief Executive Officer (CEO), Chief Information Officer (CIO), Chief Financial Officer (CFO), and a senior end user in each organization to complete four different questionnaires, 4 only two questionnaires were used in the second follow-up survey. In this second survey, the CEO was asked to provide information on business strategy, business performance and IS performance. The CIO was asked to provide information on IS strategy. Although fewer (two versus four) respondents were required per firm, the second study received a slightly lower (17%) response, 5 perhaps due to the greater data and time demands placed on the CEO.
We obtained 164 and 62 complete sets of responses for Study 1a and Study 1b, respectively. Both surveys included responses from a large number of senior business executives (139 out of 164 respondents in Study 1a and 38 out of 62 in Study 1b were at the level of President, Acting President, or Vice President) and senior IS executives (137 out of 164 respondents in Study 1a and 40 out of 62 in Study 1b were at the level of CIO, Executive Vice President, Senior Vice President, Vice President, CFO, or Director). Both surveys included responses from pharmaceutical manufacturing (27 in 1a and 29 in 1b), auto-parts manufacturing (40 in 1a and 17 in 1b), and insurance (58 in 1a and 16 in 1b) firms. Study 1a also included 39 responses from banks, but Study 1b did not include bank data. The firms studied varied considerably in size, with a number of them (75 in 1a and 23 in 1b) having less 300 employees, and also a number of them (49 in 1a and 20 in 1b) having more than 700 employees. To assess nonresponse bias, statistics were separately compiled by industry for all companies surveyed, all companies returning questionnaires, and all late arriving questionnaires. A slightly higher early response rate from smaller firms and Canadian firms was detected based on an examination of the means and ranges for two organizational measures (number of employees, annual sales). However, there was no evidence to suggest significant nonresponse bias. Also, based on the means and ranges, no response differences across the four industries could be detected. 6 
B. Study 2: Academic Institutions
Study 2 used data gathered by Sabherwal and Kirs [57] who examined links between critical success factors and IT capabilities of academic institutions. Questionnaires were mailed to the Vice Presidents of Academic Affairs of the 650 largest (in student enrollment) four-year institutions of higher learning, identified from the Higher Education Directory. A total of 244 respondents returned properly completed questionnaires in the first round.
Respondents had the option of including identifying information, and 216 (88.5%) chose to identify themselves. The respondents included 110 at the level of Chancellor, Vice Chancellor, Senior Vice President, Vice President, Provost, or Vice Provost. The responses were from 171 public and 73 private academic institutions, with 43 institutions having more than 20 000 students and 63 having less than 5000 students. To assess nonresponse bias, these academic institutions were compared with 50 randomly selected nonrespondents in terms of seven attributes: total student enrollment, student-faculty ratio, average SAT score (verbal), average SAT score (mathematics), Gourman's rating (undergraduate), Gourman's rating (graduate), and Barron's rating. None of these seven comparisons was statistically significant .
IV. ANALYSIS AND RESULTS

A. Classification and Alignment
We used Miles and Snow's typology [46] of Defender, Analyzer, and Prospector to classify organizations. As business and IS strategies are multi-dimensional constructs [46] , the alignment of these strategies should be examined using rich, multi-dimensional conceptualizations. We used the approach employed by Sabherwal and Chan [56] , which utilizes profile deviation [65] along with the identification of ideal business and IS strategies based on prior theory [63] . Alignment was calculated by measuring the deviation of an organization's actual IS strategy from the IS strategy that is theoretically ideal for its business strategy. IS strategy was measured in terms of four types of systems (operational support systems, market information systems, strategic decision support systems, and interorganizational systems [56] ), whereas business strategy was measured in terms of Prospector, Analyzer, and Defender strategies. We also used the ideal alignment pattern that was employed by Sabherwal and Chan [56] . Three steps were used to compute alignment: 1) normalization of research variables within each industry in each survey; 2) classification of organizations into Defenders, Prospectors, and Analyzers; and 3) calculation of alignment between business and IS strategies. Appendix B summarizes the specific tasks within each step. ), but is supported by previous literature indicating that nonprofit and public organizations adopt more conservative strategies when compared with their for-profit counterparts [44] , [46] ; Study 1 did not include any public firms, but Study 2 included 171 public academic institutions.
TABLE V RELIABILITIES AND CORRELATIONS
Diagonal elements in the "correlation of constructs" matrix are the square root of the AVE. For adequate discriminant validity, diagonal elements should be greater than corresponding off-diagonal elements.
B. Empirical Tests
To test the research model, we used PLS, a structural equation modeling (SEM) technique [2] . When compared with other SEM techniques, PLS imposes minimal demands on sample size [69] . PLS data requirements are ten times either: 1) the construct with the greatest number of indicators or 2) the construct with the greatest number of antecedents. Also, because PLS focuses on explaining variance, methodologists suggest using it to analyze complex models, even when there is little well-established theory [12] , [15] . Both measurement (i.e., construct validity) and structural (i.e., hypothesis testing) models were estimated using PLS-Graph 2.91 [14] . We describe our analysis in two steps, focusing first on the measurement model and then on the structural model.
The Measurement Model: Table V presents reliabilities, correlations, and average variance extracted explained in the measurement model. The average variance extracted (AVE) measures the variance captured by the indictors relative to measurement error [22] , and it should be greater than 0.50 [2] . The measurement model integrates reflective and formative measures of the research variables. For reflective constructs, indicators are an effect of the underlying construct and are assumed to be correlated [2] . For example, planning sophistication influences how firms formulate strategy, conduct research, and coordinate activities between firm functions. When planning sophistication's value shifts, its indicators will demonstrate a proportionate shift in value. For formative constructs, indicators form or cause the latent construct and are assumed to be uncorrelated [2] . In this paper, environmental uncertainty and firm size are operationalized formative. Firm size is operationalized as a function of number of employees and annual revenue in millions. Environmental conditions are operationalized as a function of changes in external conditions. As external conditions such as competitor moves or regulations change, the amount of environmental uncertainty will display a corresponding shift. Hence, a formative construct's value shifts in response to change in any of its indicators' values.
When using PLS to assess construct reliability and validity, methodologists recommend calculating the AVE and indicators' composite reliability (ICR) for each construct [13] . AVE measures the variance captured by the indicators relative to the measurement error [22] . In both studies, AVE values for all reflective constructs exceeded the recommended cutoff level of 0.50 [13] . Composite reliability is calculated by squaring the sum of loadings, then dividing this by the sum of squared loadings, and adding the sum of the error terms [67] . Interpreted like a Cronbach's alpha, an ICR of 0.70 is considered satisfactory [22] . Based on the item loadings, 7 ICR values for shared knowledge, planning sophistication, and prior IS success were satisfactory in both studies, as shown in Table V . ICR values could not be computed for alignment and organizational performance, which used computed measures, and for environmental uncertainty and organizational size, which were measured using formative indicators.
Discriminant and convergent validities indicate whether the measures of constructs are distinct and the various indicators load on intended constructs. To evaluate discriminant validity, Fornell and Larcker [22] suggest comparing AVE with the square of the correlations among the latent variables. The correlations among indicators of a construct should be greater than across constructs. The item correlations (see Table V) demonstrate discriminant validity for the constructs in each subgroup. Factor loadings (see Table VI ) also help assess discriminant validity [13] ; each indicator should load higher on the construct it measures than on other constructs. Our [56] and total student enrollment at the academic institution in Study 2 [57] .
results demonstrated satisfactory discriminant and convergent validities for each reflective construct.
For formative constructs, such as environmental uncertainty, traditional methods of assessing reliability such as internal consistency (e.g., composite reliability) and validity (e.g., AVE) are not appropriate [6] . In lieu of traditional methods, examining the significance of item weights is recommended [13] . Based on this examination (see Table VII [28]. Where ML SEM estimation techniques focus on maximizing model fit to the observed covariance matrix, PLS focuses on maximizing the variance explained for all the endogenous constructs in the research model. Rather than model fit, PLS models are evaluated based on the significance of hypothesized relationships and the variance explained in each endogenous construct, which is assessed using the value, and should be interpreted in a manner similar to that used in multiple regression analysis [53] .
The structural model results provided modest support for the theoretical model, especially with respect to alignment in Study 1. We did not find a significant relationship from planning sophistication to alignment. Because the literature also suggests that planning sophistication should influence understanding and knowledge sharing amongst managers, we estimated a revised model that depicted planning sophistication affecting shared domain knowledge (see Fig. 2 ). This modification was consistent with the prior literature; more sophisticated strategic planning facilitates shared domain knowledge by providing a forum for business executives to learn about technology and IS executives to learn about the business [38] , [66] .
Results for the full samples in the two studies support the revised model. Table VIII provides the and path coefficients for this model. In Study 1, the revised model explained 4%, 10%, and 10% of the variance in organizational performance, alignment, and shared domain knowledge, respectively. The corresponding figures in Study 2 were 16%, 19%, and 9%, respectively. These values are generally comparable to the values reported in survey-based studies (e.g., [5] , [24] ), although studies involving laboratory experiments typically report higher values, potentially due to the greater control over variables not included in the model. The relatively low of 4% for organizational performance in Study 1 might reflect the fact that performance in business settings depends on numerous other factors, such as the competitors' and the firm's own actions in marketing, manufacturing, research and development, and other areas.
Most results were consistent across both studies. First, alignment affected organizational success, thus providing support for H6 regardless of industry or type of organization. Second, shared domain knowledge and prior IS success consistently affected alignment, thus supporting H1 and H3, respectively, in the different settings examined. Finally, planning sophistication affected shared domain knowledge in both studies, supporting the modification to the original H2 in both these very different settings. In both settings, planning sophistication and shared domain knowledge were more important (substantive and significant) predictors than was prior IS success. However, there were important differences across the two studies with respect to the effects of organizational size (H4) and environmental uncertainty (H5) on alignment. Organizational size affected alignment significantly in business firms but not in academic institutions, whereas environmental uncertainty affected alignment significantly in academic institutions but not in business firms.
Differences Across Organizational Types and Business Strategies: The paper's second research objective was to explore the differences in the antecedents and performance implications of alignment across organizational types and across business strategies. Some differences across organizational types were detected by comparing results across the two studies. One such difference, in how uncertainty and organizational size affected alignment, was mentioned above.
In business firms, organizational size affected alignment significantly as expected, but environmental uncertainty did not. By contrast, in academic institutions, environmental uncertainty affected alignment significantly as anticipated, but organizational size did not.
Four dummy variables were included in the analysis to examine differences across various types of organizations in shared domain knowledge, alignment, or organizational performance. These included three dummy variables used to examine the differences across industries in Study 1, and one dummy variable to examine differences between public and private institutions in Study 2. As Table IX indicates, no significant differences across different types of organizations were found in shared domain knowledge, alignment, or organizational performance.
Two other dummy variables were included in the analysis to examine the differences across Prospector, Analyzer, and Defender business strategies in both studies. As Table IX indicates, some significant differences existed across business strategies. First, Prospectors had lower alignment than Defenders and Analyzers in both studies. Second, Prospector and Analyzer business firms had greater shared domain knowledge than other business firms, although these differences were not seen in academic institutions. Finally, Analyzer academic institutions had greater alignment than the others, although this difference was not seen in business firms.
The analysis for each strategy type (see Table IX ) provides further insights into the differences across the three business strategies. Alignment affected organizational success (H6) consistently, although Defender business firms were an exception. Shared domain knowledge affected alignment in business firms (H1), but only in academic institutions pursuing a Defender strategy. Planning sophistication consistently affected shared domain knowledge, with no exceptions (H2). Organizational size affected alignment in business firms but not in academic institutions, regardless of the business strategy (H4). Greater differences across strategies were seen with respect to the effects of prior IS success (H3) and environmental uncertainty (H5) on alignment. Uncertainty affected alignment in Defender business firms and Analyzer academic institutions, but not in the other four groups of organizations. Prior IS success did not seem to affect alignment in Analyzers, but it did affect alignment in Defenders (business firms as well as academic institutions) and Prospector academic institutions (but not business firms). These findings suggest that for managers in firms in different industrial sectors, employing different strategies, the relative importance of alignment antecedents varies markedly.
V. DISCUSSION
A. Summary of Findings
This paper began with two broad research objectives: 1) empirically testing the theoretical model including the relationships of alignment with its antecedents and organizational performance and 2) examining differences across organizational types and business strategies in terms of the test results. This paper used empirical data from two prior studies on business firms [56] and academic institutions [57] to pursue these objectives. We now examine the findings related to these two objectives. Table X, which summarizes the empirical results for the full sample as well as for each business strategy within each study, is used to guide this discussion.
In pursuing the first research objective, we found the a priori theoretical model to receive considerable overall support. However, one modification was necessary in the effect of planning sophistication; Hypothesis 2 was not supported, and a modified effect (called "2 Revised" in Table X ), proposing planning sophistication to affect shared knowledge, was supported. Thus, instead of directly affecting alignment, planning sophistication was found to indirectly affect alignment-through shared domain knowledge. The support for the revised model was consistent across the two studies, with five of the six paths in the model being supported in the full sample in each study. Four paths in the revised model were significant in both studies: 1) from sophistication of strategic planning to shared domain knowledge; 2) from shared domain knowledge to alignment; 3) from prior IS success to alignment; and 4) from alignment to organizational performance. Thus, there is consistent empirical support for the argument that planning sophistication promotes shared domain knowledge, which, along with prior IS success, facilitates alignment. Alignment, in turn, facilitates organizational performance.
In addition, the strongest paths existed between planning sophistication and shared knowledge. The next strongest paths were those between shared knowledge and alignment. The good news for organizations with less than stellar track records was that prior IS success, while influencing alignment, had less of an impact than shared knowledge. Managers seeking to improve shared business and IS knowledge can do so via their IS planning or business planning processes. Each of two other paths, from organizational size and environmental uncertainty to alignment, received partial support, being significant in one study but not in the other. Cumulatively, these findings highlight the
greatest importance of factors directly related to IS management (i.e., shared knowledge and planning sophistication), followed by the credibility or the track record of the IS group (i.e., prior IS success), and then factors most remote to IS and IS management (i.e., organizational size and environmental uncertainty).
These results are intuitively appealing, although not reported in prior empirical studies.
The second objective of this paper was to explore differences across organizational types and across business strategies in terms of alignment and its antecedents and performance implications. We examined these differences in three ways: 1) by examining the differences across business firms (Study 1) and academic institutions (Study 2) in terms of the results for the full sample (see Tables VIII and X) ; 2) by testing the model separately for Defenders, Prospectors, and Analyzers (see Tables IX and X) ; and 3) by using dummy variables (see Table VIII ) to study differences across four industries (Study 1) and between public and private institutions (Study 2).
The first finding related to the effect of business strategy on the level of alignment. As may be seen in Table VIII , the dummy variable for Prospectors had a significant negative effect on alignment in both business firms, as well as academic institutions. Thus, alignment is more difficult to achieve in Prospectors as compared to both Defenders and Analyzers. This finding seems quite consistent with the more dynamic nature of Prospectors.
Another finding related to the second research objective is the difference between business firms and academic institutions in the effect of organizational size on alignment. For the full sample as well as for each strategy type, organizational size affects alignment significantly in business firms but not in academic institutions. Institutional theory provides a plausible explanation for this difference, as business firms and academic institutions operate within substantially different institutional environments [59] . Academic institutions vary in size (e.g., in student enrollment), but they frequently possess leaders with comparable experience and qualifications (e.g., most university presidents and provosts possess Ph.D. degrees), as well as similar organizational structures and processes. Due to this greater similarity in institutional contexts [62] , larger size may not result in increased need for explicit mechanisms for alignment in academic institutions to the same extent. This finding is also consistent with the notion that large businesses have more organizational slack 8 to invest in aligning business and IS strategies than their smaller counterparts. Our results suggest that managers in successful large business firms use the "slack" or resources available to focus more attention on identifying and implementing technologies that closely support business strategy.
Another emergent result concerns the difference between business firms and academic institutions in the effect of environ-mental uncertainty on alignment. Across strategies, uncertainty affects alignment significantly in academic institutions but not in business firms (see Table VIII ). However, the difference is less clear when examining this relationship for each strategy (see Table IX ). Uncertainty seems to affect alignment for only one, and the least commonly used, strategy in academic institutions (Analyzers), as well as business firms (Defenders). Uncertainty does not influence alignment significantly in the other two strategies in each study. These mixed results have been documented in another recent study [4] and highlight the need for additional (e.g., longitudinal) research on the impact of environmental uncertainty on alignment in organizations pursuing different strategies. However, there is one clear finding related to environmental uncertainty from the current study: its effect on alignment is not supported for Prospectors, both in Study 1 and Study 2. This may reflect the greater difficulty in aligning business strategy and IS strategy, when both the environments and strategies are likely to be highly dynamic, as is the case with Prospectors in uncertain environments.
A fourth finding related to the second research objective is the difference between Defenders and Analyzers in the effect of prior IS success on alignment. Whereas prior IS success significantly affects alignment in Defenders in business firms, as well as academic institutions, it does not significantly affect alignment in Analyzers in either business firms or academic institutions. These differences may be related to the greater stability of Defenders in both business and IS domains, and the increased attention given to past performance. This might lead to the expectation of Prospectors which, like Analyzers, encounter greater changes, also having no significant association between prior IS success and alignment; the results are consistent with this expectation in business firms but surprisingly not in academic institutions.
Finally, a couple of inconsistencies with otherwise strong results should be noted. One such inconsistency relates to Hypothesis 6. Alignment has a positive effect on organizational performance in both full samples as well as in five of the six individual business strategy situations. The only exception is Defender business firms, for which this hypothesis is not supported. The second inconsistency relates to Hypothesis 1. Shared knowledge has a positive effect on alignment in both full samples, as well as in four of the six individual business strategy situations. The two exceptions, for which Hypothesis 1 is not supported, are both within academic institutions-Prospectors and Analyzers. These nonfindings remind us of the importance of strategy and industry, and need to be further investigated in future alignment research.
B. Practical Implications
At the most basic level, our results provide additional empirical support for the popular argument that strategic IS alignment improves organizational performance. The results suggest that the effects of alignment on organizational performance, as well as the factors influencing alignment, vary across business strategies and across different types of organizations (e.g., business firms and academic institutions). Consistent with this perspective, the influence of managing environmental uncertainty, organizational size, and prior success varies across organizational types and across business strategies [46] . The effects of alignment on organizational performance also vary depending on business strategy. Specifically, alignment enhanced performance across industrial sectors in Prospectors and Analyzers, suggesting that these types of organizations should pay close attention to how they use IS to support their business strategies. However, in Defenders, alignment's effects differed across business firms and universities. These results suggest that the importance of alignment as well as the mechanisms used to attain alignment depend on the organization's business strategy and industry. This is an important observation for practitioners. Not all firms are equally well served by allocating scarce resources to improve IS alignment. Among business firms, it would appear that Prospectors and Analyzers have more to gain from aligning business and IS strategies.
The paper also illuminates the strong influence of a process variable, strategic planning, on the development of shared knowledge and, consequently, on alignment. Reich and Benbasat [54] assert that the level of shared knowledge in a firm affects communication among top managers and linkages among planning processes. Vitale et al. [67] also observe that processes that enhance managers' shared knowledge contribute to alignment between IS and firm strategy. While we do not explicitly examine processes within individual firms, our findings support the view that strategic planning processes influence shared knowledge between IS executives and top managers, and this in turn has a substantive and significant impact on alignment. Practitioners are more likely to reap important alignment and performance rewards when they utilize sophisticated planning approaches to enhance shared business and IS knowledge.
In addition, the paper supports the view that past implementation success influences alignment between IS and business strategy, an argument that has historically suffered from a lack of empirical attention. This is true in general, and also when findings are examined by strategy type and industrial sector. By definition, Defenders are more reluctant to adopt new technologies than Prospectors or Analyzers. In this study, past success was a significant predictor of alignment for Defenders in both business firms and universities. This finding implies a possible "snowball" effect on Defenders' alignment between business and IS strategies. If they have had prior IS success, Defenders may be more inclined to utilize IT to protect their market position. For practitioners, this finding reinforces the importance of establishing and maintaining a strong IS department track record, especially in Defender firms, where the past may be more likely to be considered as a predictor of the future. However, the effect of prior IS success on alignment is not found in Analyzers.
Thus, our findings demonstrate that at least in Defenders, past successes and failures expand or limit what can realistically be expected with respect to current IS alignment and performance.
Finally, our results suggest that managers in most business firms experiencing high environmental uncertainty will gain little by focusing on IS alignment. They can use their resources in more fruitful ways. However, managers in academic institutions pursuing an Analyzer strategy, and in business firms pursuing a Defender strategy, can more readily improve their alignment in these circumstances. The converse is true with respect to organizational size. Managers in large business firms should invest slack resources on explicit alignment mechanisms, but this cannot be suggested to managers in large academic institutions. These findings suggest the importance of participation in professional peer communities. While it is important for IS managers in business firms and academic institutions to be educated similarly (e.g., via periodicals and conferences), clearly there are industry-specific phenomena with which they must contend. Certain IS management issues and solutions are not common across settings.
C. Implications for Future Research
This paper provides insights into why prior research may have reported diverse, and sometimes conflicting, findings regarding antecedents to IS and business strategy alignment. Although past industry-specific analyses have been helpful, much previous research has ignored strategic orientation, thereby masking the effects various factors have on alignment in organizations pursuing different business strategies. This suggests that by controlling for differences in strategic orientations in future research, we may better link antecedents to alignment, and consequently alignment to performance.
This study has revealed several areas where studies on specific business strategies might be valuable. For example, future research on Defender business firms is needed to help understand why, contrary to the widespread expectations regarding a positive association between alignment and organizational performance, these constructs are not positively associated in this context. Similarly, further research is needed to better understand why prior IS success affects alignment in Defenders but not in Analyzers.
Some factors that limit the general applicability of our study's findings also guide our suggestions for future research. First, our research was limited to five industries (banking, insurance, pharmaceuticals, auto parts, and higher education), thereby potentially limiting the generalizability of its results beyond these industries. A related limitation is that this paper relies on a relatively simple typology to classify firms possessing "pure" strategies, whereas firms often evidence hybrid or mixed strategies. In the future, other industries should be examined. In addition, more sophisticated analyses should evaluate the relationships among hybrid strategies, alignment, and organizational performance. This paper uses cross-sectional analysis to evaluate antecedents and performance implications of alignment. It would be useful to conduct longitudinal research on alignment antecedents and consequences. Such future research would provide valuable insights into the influence of the dynamic interaction of antecedent factors and alignment on organizational performance over time.
Finally, this study only briefly addresses processes that lead to shared knowledge. Limited quantitative [67] and qualitative [55] research has explored processes that serve as antecedents to alignment. A logical extension of the alignment research stream would be to engage in quantitative and qualitative studies that link features of strategic planning processes to shared knowledge and IS alignment. The relationships among these processes and factors have been found to be strong, and merit in-depth examination.
VI. CONCLUSION
This paper has used data on business firms and academic institutions to examine antecedents and effects of alignment between business and IS strategies. It has made two important contributions. First, it has developed and empirically tested a comprehensive model including several factors affecting alignment as well as the effects of alignment on organizational performance. The empirical results provide good overall support for the expected effects on alignment, with the aspect most directly related to IS management (i.e., shared knowledge) having the most consistent effect on alignment, followed by the credibility or the track record of the IS group (i.e., prior IS success), and then factors most remote to IS and IS management (i.e., organizational size and environmental uncertainty). The results also demonstrate, for most firms, the positive effect of alignment on organizational performance.
Second, the paper empirically examines how the relationships among antecedents, alignment, and organizational performance vary by industry, type of firm, and organizational strategy. Our findings indicate that while most types of organizations benefit when managers invest resources to promote IS alignment, this does not appear to be the case for Defender business firms. Moreover, differences are observed across the three strategies as well as across business firms and academic institutions in terms of the relative importance of factors affecting alignment between business strategy and IS strategy. There is no one "standard" method for improving alignment.
Thus, our results help to explain why previous IS alignment studies have reported differing, even seemingly contradictory, findings. The research on alignment is in no way complete. The current study highlights the need for future research on industry-specific and strategy-specific IS alignment and performance challenges. puted as the ratio of the number of students applying for admission in 1989 to the number of students admitted that year. OSUC2 Quality of students admitted, computed as the mean of the average Verbal and Mathematics SAT scores. OSUC3 Quality of programs, computed as the mean of the Gourman rating of the institution's undergraduate and graduate programs.
OSUC4 Prestige, as indicated by Barron's rating of the university. Each of these four measures was converted to seven-point scales by computing their standardized scores and using cutoff points obtained by dividing the area under the normal curve into seven equal parts. The mean of the resulting seven-point scores was used to measure performance.
Shared Domain Knowledge: Shared domain knowledge was assessed using two items, assessing how informed IS managers were on the organization's long-term plans and how informed top management was on information technology. Study 1 SDK1 IS managers are kept informed about key business initiatives and plans. SDK2
Top management is involved in information technology developments.
Study 2 SDK1
How informed is the institution's top management about information technology.
SDK2
How informed are your information system managers about the institution's long-term plans.
Prior IS Success: Prior IS success was measured using three items.
Study 1 PRIOR1 IS managers are kept informed about key business initiatives and plans. PRIOR2 Improved effectiveness improved effectiveness of management decision-making due to information systems. PRIOR3 Introduction of new products and services based on advances in information technology. Study 2 PRIOR1 Increase the efficiency of internal operations. PRIOR2 Reduce administrative costs. PRIOR3 Introduce new courses and programs.
Planning Sophistication: Planning sophistication was measured using three items.
Study 1 Presence of strategic planning processes was measured using three items. SOPH1 Systems for strategic planning. SOPH2 We carry out long-term research to provide us with a future competitive edge. SOPH3 We optimize coordination among our functions (e.g., finance and marketing). Study 2 Respondents were asked to evaluate the degree to which the firm relied on the following planning processes. SOPH1 Planning for future operating policies (i.e., strategic planning). SOPH2 Investment in long term projects (e.g., buildings, technical infrastructure). SOPH3 Interacademic committees set up to promote on-going decision-making among units. Total student enrollment at the university.
APPENDIX B SUMMARY OF THE ANALYTICAL APPROACH
Step 1) Normalization.
• Computed normalized score for each research variable.
• Computed these normalized scores separately for each industry (four industries in Study 1 and all academic institutions in Study 2).
Step 2) Classification into Defenders, Prospectors, and Analyzers. a) Identified the ideal business strategy types for organizations in Study 1 and Study 2.
• This was done based on theoretical profiles of business strategy attributes identified in Sabherwal and Chan [45] .
• Ideal values of normalized scores were set to 1, 0, 1 for high, medium, and low, respectively. b) Computed distances of each organization's profile of business strategy attributes from the ideal business strategy profiles for Defenders, Prospectors, and Analyzers [36] .
• Euclidian distances were computed using normalized values of business strategy attributes. c) Classified each company into Defenders, Prospectors, and Analyzers. • This was done based on distances computed in
Step 2b.
• Each company classified into the business strategy from whose ideal profile its profile of business strategy attributes was least distant.
Step 3) Computation of alignment. a) Identified the ideal profile of IS strategy attributes for each business strategy type. • This was done based on theoretical profiles of IS strategy attributes for Defenders, Analyzers, and Prospectors, as developed by Sabherwal and Chan [45] .
• Ideal values of normalized scores set to 1, 0, 1 for high, medium, and low, respectively. b) Computed the Euclidian distance of each organization's profile of IS strategy attributes from the profile of IS strategy attributes for the business strategy type to which it belongs (i.e., the business strategy type in which it was classified in
Step 2). c) Computed alignment as one minus the distance computed in Step 3b.
Step 4) Test of the research hypotheses using partial least squares. a) Tested hypotheses separately for each study. b) Tested hypotheses separately for each business strategy type (Defenders, Prospectors, and Analyzers) within each study.
